The A245K mutation exposes another stage of the bacterial L-lactate dehydrogenase reaction mechanism.
The A245K mutant of Bacillus stearothermophilus L-lactate dehydrogenase has been expressed in Escherichia coli and purified. A qualitative change in the reaction mechanism prior to the hydride transfer step in the reverse direction in the mutant is revealed. Both transient and steady state characteristics of the mutant are presented and show in contrast to the wild-type enzyme where a rearrangement of an enzyme-NADH-pyruvate complex is rate-limiting that in the mutant the rearrangement is much faster and hydride transfer is the first slow step. The steady state is limited by a new second slower conformation change involving an NAD+ complex. The mutation may provide a valuable framework for inhibitor and drug design research.